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LOGINID: sssptal636txb 
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* Welcome to STN International ********-. 

Web Page URLs for STN Seminar Schedule - N. America 
The Philippines Inventory of Chemicals and Chemical 
Substances (PICCS) has been added to CHEMLIST 
New Extraction Code PAX now available in Derwent 
Files 

SET ABBREVIATIONS and SET PLURALS extended in 
Derwent World Patents Index files 
Patent Assignee Code Dictionary now available 
in Derwent Patent Files 

Plasdoc Key Serials Dictionary and Echoing added to 
Derwent Subscriber Files WPIDS and WPIX 
Derwent announces further increase in updates for DWPI 
French Multi-Disciplinary Database PASCAL Now on STN 
Trademarks on STN - New DEMAS and EUMAS Files 
2001 STN Pricing 

Merged CEABA-VTB for chemical engineering and 
biotechnology 
Corrosion Abstracts on STN 

SYNTHLINE from Prous Science now available on STN 
The CA Lexicon available in the CAPLUS and CA files 
AIDSLINE is being removed from STN 

NEWS EXPRESS FREE UPGRADE 5 . 0e FOR STN EXPRESS 5.0 WITH DISCOVER! 

(WINDOWS) NOW AVAILABLE 

NEWS HOURS STN Operating Hours Plus Help Desk Availability 

NEWS INTER General Internet Information 

NEWS LOGIN Welcome Banner and News Items 

NEWS PHONE Direct Dial and Telecommunication Network Access to STN 

NEWS WWW CAS World Wide Web Site (general information) 

Enter NEWS followed by the item number or name to see news on that 
specific topic. 

All use of STN is subject to the provisions of the STN Customer 
agreement. Please note that this agreement limits use to scientific 
research. Use for software development or design or implementation 
of commercial gateways or other similar uses is prohibited and may 
result in loss of user privileges and other penalties. 

************* stn Columbus *************** 
FILE ' HOME 1 ENTERED AT 14:20:45 ON 21 JAN 2001 
=> file caplus, biosis, caba, ceaba 



* * * 


* * 


* * 


* 


NEWS 


1 






NEWS 


2 


Sep 


29 


NLWb 


•3 


UCt 


Z 1 


NEWS 


4 


Oct 


27 


NEWS 


5 


Oct 


27 


NEWS 


6 


Oct 


27 


NEWS 


7 


NOV 


29 


NEWS 


8 


Dec 


5 


NEWS 


9 


Dec 


5 


NEWS 


10 


Dec 


15 


NEWS 


11 


Dec 


17 


NEWS 


12 


Dec 


17 


NEWS 


13 


Dec 


17 


NEWS 


14 


Dec 


17 


NEWS 


15 


Jan 


05 


NEWS 


EXPRESS 


FI 



COST IN U.S. DOLLARS SINCE FILE TOTAL 

ENTRY SESSION 

FULL ESTIMATED COST 0.15 0.15 



FILE 'CAPLUS' ENTERH^^T 14:21:27 ON 21 JAN 2001 
USE IS SUBJECT TO T^HIeRMS OF YOUR STN CUSTOMER AGRSSgftplNT . 

PLEASE SEE "HELP USAGETERMS" FOR DETAILS . 
COPYRIGHT <C) 2001 AMERICAN CHEMICAL SOCIETY (ACS) 



FILE 'BIOSIS' ENTERED AT 14:21:27 ON 21 JAN 2001 
COPYRIGHT (C) 2001 BIOSIS {R) 

FILE ' CABA' ENTERED AT 14:21:27 ON 21 JAN 2001 
COPYRIGHT (C) 2001 CAB INTERNATIONAL (CABI) 

FILE 1 CEABA-VTB ' ENTERED AT 14:21:27 ON 21 JAN 2001 
COPYRIGHT (c) 2001 DECHEMA eV 

=> s malate (W) synthase 

LI 1274 MALATE (W) SYNTHASE 

=> s promoter 

L2 199155 PROMOTER 

=> s germin 

L3 2 03 GERMIN 

=> glyoxysomal 

GLYOXYSOMAL IS NOT A RECOGNIZED COMMAND 

The previous command name entered was not recognized by the system. 
For a list of commands available to you in the current file, enter 
"HELP COMMANDS " at an arrow prompt {=>) . 

=> s glyoxysomal 

L4 877 GLYOXYSOMAL 

=> s aleutrone (W) layer 

L5 0 ALEUTRONE (W) LAYER 

=> s aleutrone 

L6 0 ALEUTRONE 

=> s carboxypeptidase 

L7 13735 CARBOXYPEPTIDASE 

=> glutathione (W) transferase 

GLUTATHIONE (W) TRANSFERASE IS NOT A RECOGNIZED COMMAND 
The previous command name entered was not recognized by the system. 
For a list of commands available to you in the current file, enter 
"HELP COMMANDS" at an arrow prompt (=>) . 

=> s glutathione (W) transferase 

L8 8459 GLUTATHIONE (W) TRANSFERASE 

=> s AlcA 

L9 478 ALCA 



=> S AlcR 



JL 



LIO 186 ALCR 



=> s lace ( P) repressor 



PROXIMITY OPERATOR LEVEL NOT CONSISTENT WITH 

FIELD CODE - 'AND 1 OPERATOR ASSUMED 1 1 ACC (P) REPRESSOR 

Lll 0 IACC(P) REPRESSOR 



=> s lace 



L12 



13 IACC 



=> s 434 



L13 



6132 434 



=> s p22 



L14 



4174 P22 



=> s tet 



L15 



3352 TET 



=> s repressor 



L16 



21064 REPRESSOR 



=> lambda (W) bacteriophage 

LAMBDA (W) BACTERIOPHAGE IS NOT A RECOGNIZED COMMAND 

The previous command name entered was not recognized by the system. 
For a list of commands available to you in the current file, enter 
"HELP COMMANDS" at an arrow prompt (=>) . 

=> s lambda (W) bacteriophage 

L17 459 LAMBDA (W) BACTERIOPHAGE 

=> d hist 



(FILE 'HOME' ENTERED AT 14:20:45 ON 21 JAN 2001) 

FILE 'CAPLUS, BIOSIS, CABA, CEABA-VTB ' ENTERED AT 14:21:27 ON 21 JAN 2001 
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PROXIMITY OPERATOR S^fLh NOT CONSISTENT WITH 
FIELD CODE - 'AND ' OPERATOR ASSUMED 'L4(P)L9' 
L18 44 L1(P) L2 



=> s 13(P)12 

PROXIMITY OPERATOR LEVEL NOT CONSISTENT WITH 
FIELD CODE - 'AND' OPERATOR ASSUMED 'L14(P)L9* 
L19 17 L3(P) L2 

=> s 14(P)12 

PROXIMITY OPERATOR LEVEL NOT CONSISTENT WITH 
FIELD CODE - 'AND' OPERATOR ASSUMED 'L19(P)L9' 
L20 14 L4{P) L2 

=> s 17(P)12 

PROXIMITY OPERATOR LEVEL NOT CONSISTENT WITH 
FIELD CODE - 'AND ' OPERATOR ASSUMED 'L34(P)L9' 
L21 170 L7(P) L2 

=> d hist 
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=> s 18(P)12 

PROXIMITY OPERATOR LEVEL NOT CONSISTENT WITH 
FIELD CODE - 'AND' OPERATOR ASSUMED 'L39(P)L9 
L22 72 L8(P) L2 

=> s 19(P)12 

PROXIMITY OPERATOR LEVEL NOT CONSISTENT WITH 
FIELD CODE - 'AND' OPERATOR ASSUMED 'L44(P)L9 
L23 84 L9(P) L2 



=> S 110(P)12 



PROXIMITY OPERATOR l^fc L NOT CONSISTENT WITH 
FIELD CODE - 'AND ' O^^ATOR ASSUMED 'L49(P)L9' 
L24 36 L10(P) L2 

=> S 112(P)12 

PROXIMITY OPERATOR LEVEL NOT CONSISTENT WITH 
FIELD CODE - 'AND' OPERATOR ASSUMED 'L59(P)L9' 
L25 0 L12(P) L2 

=> d hist 
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=> s 113(P)116 

PROXIMITY OPERATOR LEVEL NOT CONSISTENT WITH 
FIELD CODE - 'AND' OPERATOR ASSUMED ' L64(P)L7 9' 
L26 356 L13(P) L16 

=> s 114(P)116 

PROXIMITY OPERATOR LEVEL NOT CONSISTENT WITH 
FIELD CODE - 'AND* OPERATOR ASSUMED 'L69(P)L79' 
L27 289 L14(P) L16 

=> s 115(P)116 

PROXIMITY OPERATOR LEVEL NOT CONSISTENT WITH 
FIELD CODE - 'AND' OPERATOR ASSUMED 'L74(P)L79' 
L28 419 L15(P) L16 

=> s 117 (P)116 

PROXIMITY OPERATOR LEVEL NOT CONSISTENT WITH 
FIELD CODE - 'AND' OPERATOR ASSUMED 'L84(P)L79* 
L29 12 L17(P) L16 




=> d his 
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=> d 118 l-10abs so,ti,abs,au 

' 1-10ABS* IS NOT A VALID FORMAT 

In a multifile environment, a format can only be used if it is valid 

in at least one of the files. Refer to file specific help messages 

or the STNGUIDE file for information on formats available in 
individual files. 

REENTER DISPLAY FORMAT FOR ALL FILES (FILE DEFAULT) : 

REENTER DISPLAY FORMAT FOR ALL FILES ( FILEDEFAULT) : 

REENTER DISPLAY FORMAT FOR ALL FILES ( FILEDEFAULT ): ti 



LI 8 ANSWER 1 OF 44 CAPLUS COPYRIGHT 2001 ACS 

TI Cross-induction of glc and ace operons of Escherichia coli attributable 
to 

pathway intersection. Characterization of the glc promoter 



=> d his 



(FILE 1 HOME 1 ENTERED AT 14:20:45 ON 21 JAN 2001 > 

FILE 'CAPLUS, BIOSIS, CABA, CEABA-VTB' ENTERED AT 14:21:27 ON 21 JAN 2001 
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=> d 118 1-10 abs,so,ti 



L18 ANSWER 1 OF 44 CAPLUS COPYRIGHT 2001 ACS 

AB The metabolic pathways specified by the glc and ace operons in 
Escherichia 

coli yield glyoxylate as a common intermediate, which is acted on by two 
malate synthase isoenzymes: one encoded by glcB and the 
other by aceB. Null mutations in either gene exhibit no phenotype, 
because of cross-induction of the ace operon by glycolate and the glc 
operon by acetate. In this study, the regulation of the glc operon, 
comprising the structural genes glcDEFGB, was analyzed at the mol . level. 
This operon, activated by growth on glycolate, is transcribed as a single 
message and is under the pos. control of GlcC encoded by a divergent 

gene . 

Expression of the glc operon is strongly dependent on the integration 

host 

factor (IHF) and is repressed by the global respiratory regulator ArcA-P. 
In vitro gel-shift expts. demonstrated direct binding of the 
promoter DNA to IHF and ArcA-P. Mutant anal, indicated that 
cross-induction of the glc operon by acetate is mediated by the GlcC 
protein that recognizes the compd. as an alternative effector. The 
similar pattern of regulation of the Glc and Ace systems by IHF and 
ArcA- P 

ensures their effective cross-induction. 
SO J. Biol. Chem. (1999), 274(3), 1745-1752 

COD EN : JBCHA3; ISSN: 0021-9258 
TI Cross-induction of glc and ace operons of Escherichia coli attributable 
to 

pathway intersection. Characterization of the glc promoter 

LI 8 ANSWER 2 OF 4 4 CAPLUS COPYRIGHT 2001 ACS 

AB Malate synthase is a key enzyme of the glyoxylate 

cycle, which is an anaplerotic pathway essential for growth on acetate as 

the sole carbon source. The aceB gene, encoding malate 

synthase from Streptomyces clavuligerus NRRL 3585, was cloned 

using PCR and fully sequenced. The ORF obtained encodes 541 amino acids 



with a deduced J^of 60,000, consistent with thej^sd. Mr (62,000-64, 000) 
of most malate ^^thase enzymes reported so far.^^^ie 

aceB gene has a high G+C content (71.5 mol%), esp. in the third codon 
position. A 50 bp region upstream of the malate 
synthase ORF was predicted to be a prokaryotic promoter 
region. The relationship between carbon source, antibiotic 
(cephalosporin) biosynthesis and malate synthase 

activity was investigated. Growth of S. clavuligerus on acetate as the 
major carbon source was delayed, compared to that on glycerol. 
Furthermore, high levels of malate synthase activity 

were assocd. with the presence of acetate in the growth medium. Growth 

on 

acetate also resulted in lower levels of cephalosporin prodn., compared 

to 

that on glycerol. The cloned S. clavuligerus aceB gene was expressed in 

Escherichia coli BL21(DE3). Transf ormants exhibited an approx . 71-fold 

increase in malate synthase activity, compared to the 

control, thereby demonstrating high-level expression of sol. and 

enzymically active malate synthase in the heterologous 

host. 

SO Microbiology (Reading, u. K. ) (1998), 144(11), 3229-3237 

CODEN: MROBEO; ISSN: 1350-0872 
TI Malate synthase from Streptomyces clavuligerus NRRL 3585: cloning, 

molecular characterization and its control by acetate 

L18 ANSWER 3 OF 44 CAPLUS COPYRIGHT 2001 ACS 

AB A method is provided for the selective control of seed germination, 
wherein germination can be inhibited by expression of a germination 
inhibitor and, subsequently, germination can be induced via an inducible 
promoter that is operably linked to a germination restorer. An example 

of 

the germination inhibitor is the antisense RNA specific to the soybean 
acyl CoA oxidase mRNA, and over-expression of the yeast acyl CoA oxidase 
gene was an example of the germination restorer. The acyl CoA oxidase 

was 

necessary for plant lipid mobilization. The Candida tropicalis acyl CoA 
oxidase genes P0X4 and POX5 were expressed via plasmid vectors in 
transgenic Arabidopsis. Also disclosed are plants, plant cells, seeds 

and 

DNA constructs that are genetically engineered for control of seed 

np.rmi4»aiL3 nn ... 

SO ^ptt Tnt. Appl. r 90^pp) . 
CODEnT PIXXD2 

TI Method for controlling seed germination using soybean acyl CoA oxidase 
gene sequences 

L18 ANSWER 4 OF 44 CAPLUS COPYRIGHT 2001 ACS 

AB This invention relates to compns. and methods useful in the prodn. of 
transgenic plants. In particular, the invention relates to 
developmentally regulated malate synthase and 

isocitrate lyase Brassica napus promoter sequences ( . ltoreq . 3000 
nucleotides) which are useful for directing expression of heterologous 

DNA 

sequences in seeds and seedlings. The invention also relates to 
expression cassettes contg. the promoter sequences and to 
transgenic plants such as Brassica and Arabidopsis contg. the expression 
cassettes. The invention can also be applied in com. valuable plant, 
including both dicots and monocots. 
SO U.S., 28 pp. 

CODEN : USXXAM 

TI Brassica napus malate synthase and isocitrate lyase 

gene promoter sequences useful for gene expression in seeds and 
seedlings 



L18 ANSWER 5 OF 44 CAPLUS COPYRIGHT 2001 ACS 



AB The malate syntJ^ke gene, MLS1, of the yeast £k 

Saccharorayces c^J^visiae is transcriptionally re^Jated by the carbon 
source in the growth medium. A MLSl-lacZ fusion gene, expressed at a 
basal level in the presence of 2% glucose, is derepressed more than 
100- fold under conditions of sugar limitation. No evidence for MLS1 
induction by oleic acid was found. By deletion anal, of the MLS1 control 
region, two sites, UAS1 and UAS2, were identified as important for 
efficient derepression of the gene. Both sites contain sequences that 
resemble the previously characterized carbon source-responsive element 
(CSRE) found in the promoter of the isocitrate lyase gene ICLl. 
Indeed, UAS1 and UAS2 in the MLS1 upstream region turn out to be 
functional CSRE sequence variants. This finding allowed us to define a 
modified version of the CSRE consensus sequence ( CCRTYSRNCCG) . Protein 
binding to UAS1MLS1 was obsd. with exts. from derepressed but not from 
repressed cells, and could be competed for by an excess of the unlabeled 
CSRE (ICLl) sequence. No competition was obsd. with a mutated CSRE 
variant. Site-directed mutagenesis of both CSREs in the MLSl 
promoter reduced gene activation under derepressing conditions to 
20% of the wild-type level. The same decrease was obsd. with the 
wild-type MLSl promoter in a cat8 mutant, lacking an activator 
of CSRE-dependent transcription. The CSRE/Cat8p-independent activation 

of 

MLSl is mediated by constitutive UAS elements. The pleiotropic 
transcription factor Abflp, which binds to the MLSl upstream region, may 
contribute to constitutive activation. Thus, to ensure the severe 
glucose 

repression of MLSl obsd., repressor elements that respond to the carbon 
source must counteract constitutive activation. In summary, ICLl and 

MLSl 

share common cis-acting elements, although a distinct mechanism of carbon 

source control also contributes to MLSl regulation. 
SO Mol. Gen. Genet. (1997), 255(6), 619-627 

CODEN: MGGEAE; ISSN: 0026-8 925 
TI Constitutive and carbon source-responsive promoter elements are 

involved in the regulated expression of the Saccharomyces cerevisiae 

malate synthase gene MLSl 

LI 8 ANSWER 6 OF 44 CAPLUS COPYRIGHT 2001 ACS 

AB Recent data have shown that distinct DNA sequence elements direct the 
germination and sugar responses of the cucumber (Cucumis sativus) 
malate synthase (Ms) gene. Such information is, 
however, lacking for the isocitrate lyase (Icl) gene which is 

coordinately 

regulated with Ms. Deletions from the 5' end of the Icl promoter 
were therefore created specifically to address this question. Anal, of 
expression in seeds of transgenic Nicotiana plumbaginif olia plants showed 
that whereas a promoter sequence of 2.9 kb produced a normal 
germination response, deletion to -1568 bp dramatically reduced this 
response. Examn. of the sugar response employed a transgenic cucumber 
root system. In this case, the 2900-bp and 1568-bp promoters both gave a 
strong sugar response, but further deletion to -1367-bp eliminated the 
response. Therefore, the germination and sugar responses of the Icl gene 
require distinct cis-acting elements, located resp. upstream and 
downstream of -1568 bp. This observation is consistent with distinct 
signal transduction systems regulating gene expression in each case. 

SO Gene (1997), 197(1/2), 375-378 
CODEN: GENE D 6; ISSN: 0378-1119 

TI Distinct cis-acting sequences are required for the germination and sugar 
responses of the cucumber isocitrate lyase gene 

L18 ANSWER 7 OF 44 CAPLUS COPYRIGHT 2001 ACS 

AB The glyoxylate cycle, catalyzed by two unique enzymes: isocitrate lyase 
(ICL; EC 4.1.3.1) and malate synthase (MS; EC 

4.1.3.2), is necessary for the net conversion of acetate into glucose. 
This metabolic pathway operates in microorganisms, higher plants and 



nematodes. Two^^cterial genes, encoding ICL angBB, were modified in 
order to introc^^^ them into the mouse germ line^JjThe ovine 
metallothionein-Ia (MT-Ia) promoter- ace B gene-ovine growth 
hormone (GH) gene (3* GH sequence) construct was fused to the ovine MT-Ia 
promoter-ace A gene-ovine GH gene (3' GH sequence). Therefore, in 
this single DNA sequence, both aceA and aceB are under independent MT-Ia 
promoter control and can be induced by zinc. Transgenic mice were 
generated by pronuclear microinjection of the aceB-aceA gene construct. 
We no report the establishment of four mouse lines carrying these two 
transgenes . Studies on the progeny of these lines indicate that one line 
(No. 91) is expressing both genes at the mRNA and enzyme levels in the 
liver and intestine, whereas another line (No. 66) has a much lower 
expression. Both enzyme activities were detected in the liver and 
intestine at levels up to 25% of those measured in fully derepressed 
Escherichia coli cells. 

SO Transgenic Res. (1996), 5(6), 467-473 
CODEN: TRSEES; ISSN: 0962-8819 

TI Introduction and expression of the bacterial glyoxylate cycle genes in 
transgenic mice 

L18 ANSWER 8 OF 44 CAPLUS COPYRIGHT 2001 ACS 

AB The malate synthase gene (ms) promoter in 

cucumber (Cucumis sativus L.) was investigated with the aim of 
distinguishing DNA sequences mediating regulation of gene expression by 
sugar, and expression following seed germination. Promoter 
deletions were constructed and their ability to direct expression of the 
. beta . -glucuronidase (gus) reporter gene was investigated in transgenic 
Nicotiana plumbaginif olia . Gene expression was assayed in germinating 
seeds and developing seedlings (the germination response) and in 

seedlings 

transferred from light into darkness with and without sucrose (the sugar 
response) . As progressively more of the promoter was deleted 
from the 5' end, first the sugar response and then the germination 
response was lost. Thus, distinct regions of the promoter are 
required for carbohydrate control and for regulation of gene expression 

in 

response to germination. Sequence comparisons of the ms promoter 
with that of the isocitrate lyase gene (icl) of cucumber have previously 
identified four IMH (ICL-MS Homol . ) sequences. One such sequence, IMH2, 
is shown here to be implicated in the sugar response of the ms gene. The 
17 bp sequence, which when deleted from the ms gene results in loss of 

the 

germination response, contains a 14 bp sequence which is similar to a 
sequence in the icl promoter, which the authors refer to as 
IMH5. Furthermore, this sequence has similarity with amdI9-like 
sequences 

in filamentous fungi, which confer f acB-mediated acetate inducibility on 

several genes, including those encoding ICL and MS. 
SO Mol. Gen. Genet. (1996), 250(2), 153-61 

CODEN: MGGEAE; ISSN: 0026-8925 
TI Distinct cis-acting elements direct the germination and sugar responses 
of 

the cucumber malate synthase gene 
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AB Expression of the genes encoding several peroxisomal enzymes of the 
n-alkane-utilizable yeast Candida tropicalis has been examd. in 
Saccharomyces cerevisiae to find out a novel and foreign promoter 
functional in S. cerevisiae. Among these genes, two malate 
synthase genes, as well as the isocitrate lyase gene, were 
strongly expressed in acetate-grown cells of S. cerevisiae. The amts . of 
the recombinant malate synthases expressed in S. cerevisiae were as much 
as 30% of the total amt. of sol. proteins in the cells. These results 
showed that the upstream regions (1.1 kbp for the MS-1 gene and 0.8 kbp 
for the MS-2 gene) of the malate synthase genes 



[UPR-MSs] from J^^tropicalis contained strong prdflteer 

functional in S^J^revisiae and that the constru^^sn of novel gene 

expression systems using UPR-MSs might be possible. 
SO J. Ferment. Bioeng. (1996), 81(1), 61-3 
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Tl Strong expression of peroxisomal malate synthase genes from 

n-alkane-utilizable yeast Candida tropicalis in Saccharomyces cerevisiae 
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AB A regulatable promoter derived from the malate 

synthase gene of Corynebacterium is claimed. Expression vectors 

contg. this promoter, recombinant Corynebacterium contg. these 

vectors, and a method for prepg. proteins using these bacteria are addnl 

claimed. An expression vector contg. the chlormaphenicol 

acetyltransf erase gene fused to the aceB gene promoter was 

introduced into C. glutamicum. The expression of this reporter gene was 

regulated by the C source in the medium. Acetate stimulated synthesis o 

the enzyme better than pyruvate or lactate. 

SO Ger . , 12 pp. 

CODEN: GWXXAW 

TI Corynebacterium malate synthase gene promoter 

and its use in regulatable expression of genes in recombinant 
Corynebacterium 
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AB The present project aimed to isolate testa-, pericarp- and 

epicarp-specif ic gene promoters for the developing caryopsis of barley 
(Hordeum vulgare L.)- These might be applied in transgenic plants to 
express antifungal agents or modify metabolic pathways. A testa-specific 
37 9-nucleotide fragment was cloned by differential amplification and used 
to screen a bacterial artificial chromosome (BAC) library of 6.3 haploid 
genome equiv. Fifty-three clones contg. genes encoding for proteins of 
the germin family were found. Characterization of the clones 
identified a min. of six seed coat- and eight leaf-specific germin 
genes. Four seed coat- and one leaf-specific genes were sequenced. The 
deduced primary structure of the proteins revealed a remarkable 



conservation of manganese (II ) binding His and^fcLu residues and 

.beta . -barrel st^^Jtdary structure of oxalate oxic^Hi - also in barley, 
wheat, rice and Arabidopsis germins, for which an enzymic activity has 



not 



yet been identified. The oxalate oxidase and germins of barley and other 
species are synthesized with a conserved pre-sequence of 23 or 24 amino 
acids for targeting into the cell wall. . beta . -Glucuronidase expression 
with the barley germin F gene promoter occurs 

specifically in the testa and epicarp of the developing barley caryopsis, 
while expression with the B gene promoter is restricted to the 
testa. Oxalate oxidase activity is prominent in the epicarp and the root 
tips of the developing embryo. A family tree based on primary structure 
homologies of germins distinguishes three groups: oxalate oxidases, 
leaf-specific germins and seed coat-specific germins. 

2000:799118 CAPLUS 

Functional characterization of seed coat-specific 
members of the barley germin gene family 
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AB In Arabidopsis thaliana, steady-state abundance of the Atger3 transcript 
encoding a germin-like cell wall protein follows a circadian 
rhythm, reaching its highest level at the beginning of the night. As a 
first step towards dissecting the mol. mechanisms underlying these 
transcript oscillations, the Atger3 genomic locus was characterized. 
Transcriptional fusions of 1.8 kb and 967 bp Atger3 promoter 
fragments to the .beta. -glucuronidase (GUS) reporter gene mediate 
high-amplitude circadian oscillations of the GUS transcript in transgenic 
Arabidopsis. 5' Deletion to -490 greatly reduces overall transcript 
abundance while retaining a basal oscillation. Further deletion to -299 
abolishes preferential GUS expression in the evening. Taken together, 
these data indicate that clock-response elements contributing to 
high-amplitude Atger3 oscillations largely reside between -299 and -967. 
Histochem. staining for GUS activity indicates that the Atger3 
promoter is active in cotyledons, young leaves, petioles, the 
inflorescence axis, pedicels, sepals, ovary, style and siliques but not 

in 

roots, petals and anthers. 
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Germins and germin-like proteins (GLPs) constitute a ubiquitous 
family of plant proteins that seem to be involved in many developmental 
and stress-related processes. Wheat germin has been extensively 
studied at the biochem. level: it is found in the apoplast and the 
cytoplasm of germinating embryo cells and it has oxalate oxidase activity 
(EC 1.2.3.4). Germin synthesis can also be induced in adult 
wheat leaves by auxins and by a fungal pathogen but it remains to be 

whether the same gene is involved in developmental, hormonal, and stress 
response. In this work, the authors have studied the expression of one 



the wheat germin genes, named gf-2.8, in wheat as well as in 
transgenic tobacco plants transformed with either this intact gene or 
constructs with GUS driven by its promoter. This has allowed us 
to demonstrate that expression of this single gene is both 
developmental ly 

and pathogen-regulated. In addn., the authors show that expression of 

the 

wheat gf-2.8 germin gene is also stimulated by some abiotic 

stresses, esp. the heavy metal ions Cd2 + , Cu2+, and Co2+. Several chems . 

involved in stress signal transduction pathways were also tested: only 

polyamines were shown to stimulate expression of this gene. Because 

regulation of the wheat gf-2.8 germin gene is complex and 

because its product results in developmental and stress-related release 

of 

hydrogen peroxide in the apoplast, it is likely that it plays an 
important 

role in several aspects of plant growth and defense mechanisms. 
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AB We have identified 39 Arabidopsis thaliana ESTs encoding germin 

-like proteins (GLPs) and have completely sequenced 25 of these cDNAs . 
Our anal, demonstrates that the Arabidopsis genome contains a gene family 
with at least 12 GLP genes. Comparisons with other known germins and 
germin-like proteins indicate that these Arabidopsis GLP 
subfamilies are unique from wheat germin. All other known GLPs 
fall into one of these subfamilies. The translated GLPs show approx. 35% 
amino acid identity with other GLPs outside of their subfamily and 
significantly higher levels of identity within their resp . subfamily. 



The 



the 



3' ends of many of the GLP cDNAs are heterogeneous and several sites of 
polyadenylation are used. Ten of the GLPs have N-terminal signal 
sequences and most appear to be exported from the cell. Structurally, 



GLPs are predicted to have a high content of .beta . -pleated sheet. Seven 
conserved regions of .beta. -sheet were found in each of the GLP proteins 
along with .alpha . -helixes located at both N- and C-termini . These same 
structural elements are also conserved in wheat germin. With 
one exception, all GLP family members contain at least one 
N-glycosylation 

site. All of these sites are conserved in an unstructured loop between 
.beta.-l and .beta. -2. Genes for two of these GLPs were identified in 
genomic sequences previously deposited in the GenBank. The GLP3b gene is 
phys . linked to the polyubiquitin 4 gene. The 3* end of the GLP3b mRNA 

is 

only 0.5 kb from the ubq4 start of transcription. Anal, of the GLP3b 
promoter shows the presence of a single putative auxin-response 
sequence located at -124 to -111 upstream from the 5' end of the GLP3b 
mRNA. The GLP9 gene was identified in an Arabidopsis contig from 
Chromosome 4 . 
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AB Wheat germin is a homopentameric 125 kD glycoprotein mainly 

localized in the cell wall of monocots, and is a specific marker of the 
onset of growth in germinating seeds. The major objective of this study 
was to examine the expression and oxalate oxidase activity of two wheat 
germin isoforms: gf-2.8 and gf 3.8 in transgenic tobacco plants. 
Transgenic tobacco plants were created with different constructs: (1) one 
entire excision of gf-2.8 germin promoter and two 



partially deleteJj^romoter sequences were used to^^ierate 3 
independent GUS ^^^structs; (2) the whole gf-2.8 construct and the 

fusion with CaMV 35S promoter, (3) one entire excision of gf-3.8 
germin gene and one partially deleted gf-3.8 promoter 

sequences were used to generate 2 independent GUS constructs; (4) the 
whole gf-3.8 gene and the fusion with CaMV 35S promoter- 
Hormonal treatment (auxin and gibberellin) , salt treatment, heavy metals 
(Mn, Fe, Co, Ni, Cu, Zn, Cd, Hg, As) and Al induced high GUS activity in 
tobacco transformed with entire and one partially deleted of the gf-2.8 
gene. The immunoblotting confirmed induction of gf-2.8 gene and its 
product expressed oxalate oxidase activity in tobacco transformed with 



the 



entire gf-2.8 construct. Neither nicotinic acid, salicylic acid, heat 
shock, cold nor UV-C have enhanced significant GUS activity and 
germin gf-2.8 synthesis and activity. 
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AB Wheat (Triticum aestivum) germin is a homopentameric 

glycoprotein whose synthesis is allied with seed germination. 
Germin pentamers show an unusual resistance to dissocn. and 
possess an oxalate oxidase (OxO) activity. In order to increase our 
knowledge of germin gene expression, the function (s) of 
germin during development and possible uses in plant genetic 
engineering, an in vivo expression system is required. To this end, a 
gene for germin, named gf-2.8, was studied by expressing either 
promoter-GUS fusions or the intact gene in transgenic tobacco 
(Nicotiana tabacum) plants. Heterologous gene transcription was 

monitored 

in vitro and in vivo by GUS or OxO activity and was found to occur in 
developing seeds and in seedlings. This transcription was stimulated by 
auxins, as would be expected because of the presence of putative 
auxin-responsive elements in the promoter of the gf-2.8 gene. 
Auxin stimulation also extended to young leaves since OxO activity could 
be detected in treated but not in untreated leaves. The biochem. 
characteristics of wheat germin were also conserved in a 

transgenic host: the OxO activity was present under the form of a doublet 

co-migrating with germin G and G' isoforms. Also, 

germin distributed between a sol. and an apoplastic fractions 

despite the fact that wheat cell wall substantially differs from tobacco 

cell wall. Therefore, tobacco constitutes a suitable host for in vivo 

studies of this monocotyledon gene. 
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AB In Arabidopsis thaliana, steady-state abundance of the Atger3 transcript 
encoding a germin-like cell wall protein follows a circadian 
rhythm, reaching its highest level at the beginning of the night. As a 
first step towards dissecting the molecular mechanisms underlying these 
transcript oscillations, the Atger3 genomic locus was characterised. 
Transcriptional fusions of 1.8 kb and 967 bp Atger3 promoter 
fragments to the beta-glucuronidase (GUS) reporter gene mediate 
high-amplitude circadian oscillations of the GUS transcript in transgenic 
Arabidopsis. 5' deletion to -490 greatly reduces overall transcript 
abundance while retaining a basal oscillation. Further deletion to -299 
abolishes preferential GUS expression in the evening. Taken together, 
these data indicate that clock-response elements contributing to 
high-amplitude Atger3 oscillations largely reside between -299 and -967. 
Histochemical staining for GUS activity indicates that the Atger3 
promoter is active in cotyledons, youngleaves, petioles, the 
inflorescence axis, pedicels, sepals, ovary, style and siliques but not 

in 

roots, petals and anthers. 
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AB Germins and germin-like proteins (GLPs) constitute a ubiquitous 

family of plant proteins that seem to be involved in many developmental 
and stress-related processes. Wheat germin has been extensively 
studied at the biochemical level: it is found in the apoplast and the 
cytoplasm of germinating embryo cells and it has oxalate oxidase activity 
(EC 1.2.3.4). Germin synthesis can also be induced in adult 
wheat leaves by auxins and by a fungal pathogen but it remains to be 
determined whether the same gene is involved in developmental, hormonal 
and stress response. In this work, we have studied the expression of one 
of the wheat germin genes, named gf-2.8, in wheat as well as in 
transgenic tobacco plants transformed with either this intact gene or 
constructs with GUS driven by its promoter. This has allowed us 
to demonstrate that expression of this single gene is both 

developmental ly 

and pathogen-regulated. In addition, we show that expression of the wheat 
gf-2.8 germin gene is also stimulated by some abiotic stresses, 
especially the heavy metal ions Cd2+, Cu2+ and Co2+. Several chemicals 
involved in stress signal transduction pathways were also tested: only 
polyamines were shown to stimulate expression of this gene. Because 
regulation of the wheat gf-2 . 8 germin gene is complex and 
because its product results in developmental and stress-related release 

of 

hydrogen peroxide in the apoplast, it is likely that it plays an 
important 

role in several aspects of plant growth and defence mechanisms. 
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We have identified 39 Arabidopsis thaliana ESTs encoding germin 

-like proteins (GLPs) and have completely sequenced 25 of these cDNAs . 



analysis demonstrates that the Arabidopsis genome contains a gene family 
with at least 12 GLP genes. Comparisons with other known germins and 
gennin-like proteins indicate that these Arabidopsis GLP 
subfamilies are unique from wheat germin. All other known GLPs 
fall into one of these subfamilies. The translated GLPs show 
approximately 

35% amino acid identity with other GLPs outside of their subfamily and 
significantly higher levels of identity within their respective 
subfamily. 

The 3 ' ends of many of the GLP cDNAs are heterogeneous and several sites 
of polyadenylation are used. Ten of the GLPs have N-terminal signal 
sequences and most appear to be exported from the cell. Structurally, the 
GLPs are predicted to have a high content of beta-pleated sheet. Seven 
conserved regions of beta-sheet were found in each of the GLP proteins 
along with alpha-helices located at both N- and C-termini . These same 
structural elements are also conserved in wheat germin. With one 
exception, all GLP family members contain at least one N-glycosylation 
site. All of these sites are conserved in an unstructured loop between 
beta-1 and beta-2 . Genes for two of these GLPs were identified in genomic 
sequences previously deposited in the GenBank. The GLP3b gene is 
physically linked to the polyubiquitin 4 gene. The 3' end of the GLP 3b 
mRNA is only 0.5 kb from the ubq4 start of transcription. Analysis of the 
GLP3b promoter shows the presence of a single putative 

auxin-response sequence located at -124 to -111 upstream from the 5' end 
of the GLP3b mRNA. The GLP9 gene was identified in an Arabidopsis contig 
from Chromosome 4. 
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AB Wheat germin is a homopentameric 125 kD glycoprotein mainly 

localized in the cell wall of monocots, and is a specific marker of the 
onset of growth in germinating seeds. The major objective of this study 
was to examine the expression and oxal ate oxidase activity of two wheat 
germin isoforms: gf-2 . 8 and gf-3.8 in transgenic tobacco plants. 
The transgenic tobacco plants were created with different constructs: 1) 



one entire exci. 



cold 



:ijflfen of gf-2.8 germin promoter at^^wo 
partially delet^^Jpromoter sequences were used ^^generate 3 

independent GUS constructs; 2) the whole gf-2.8 gene construct and the 
fusion with CaMV 35S promoter; 3) one entire excision of gf-3.8 
germin gene and one partially deleted gf-3.8 promoter 
sequences were used to generate 2 independent GUS constructs; 4) the 

whole 

gf-3.8 gene and the fusion with CaMV 35S promoter. Hormonal 
treatment (auxin and gibberellin) , salt treatment, heavy metals (Mn, Fe, 
Co, Ni, Cu, Zn, Cd, Hg, As) and Al induced high GUS activity in tobacco 
transformed with entire and one partially deleted of the gf-2.8 gene. The 
immunoblotting confirmed induction of gf-2.8 gene and its product 
expressed oxalate oxidase activity in tobacco transformed with the entire 
gf-2.8 construct. Neither nicotinic acid, salicylic acid, heat shock, 

nor UV-C have enhanced significant GUS activity and germin 
gf-2.8 synthesis and activity. The germin gf-3.8 constructs with 
GUS gene and with the entire gf-3.8 sequences gave non-positive response 
with factors mentioned above. It has been demonstrated that gf-3.8 
germin isoform is present as a monomer (Mr 25 kD) . The non-active 
gf-3.8 protein is synthetised in transgenic tobacco plants only under 
control of the CaMV 35S promoter. Consequently, among two 
germin isoforms, only the gf-2.8 protein seems to be regulated by 
hormonal, salt and heavy metal factors. The gf-2.8 oxalate oxidase 
activity could be then involved in general stress-induced signalling in 
plant . 
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Glyoxysomal 3-ketoacyl-CoA thiolase is the last enzyme in the 

.beta . -oxidn . of fatty acids in plant glyoxysomes. A full-length cDNA of 

the glyoxysomal 3-ketoacyl-CoA thiolase from Brassica napus and 

a truncated version, lacking the N-terminal targeting signal were cloned 

in a T7 promoter-based vector. Both recombinant proteins were 

expressed in Escherichia coli and activity was measured. Full-length and 

truncated 3-ketoacyl-CoA thiolase have comparable activity in E. coli. 

Moreover, full-length 3-ketoacyl-CoA thiolase was purified from E. coli 

and N-terminal sequencing of the protein confirmed that the precursor 



form 



indeed is enzymically active. 
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AB A cDNA coding for radish (Raphanus sativus L.) acetoacetyl-CoA thiolase 

(AACT) was cloned by complementation of the erglO mutation affecting AACT 
in yeast (Saccharomyces cerevisiae) . The longest reading frame encodes a 
protein of 406 amino acids with a predicted relative mol . wt . of 42,032, 
with significant similarities to eukaryotic and prokaryotic thiolases. 
There is no evidence for the presence of a leader peptide characteristic, 
e.g. of glyoxysomal thiolase. Yeast transf ormants expressing 
the radish AACT gene placed under the control of the GAL1 promoter 
exhibited a 10- fold higher enzyme activity than a wild-type yeast strain 
after induction by galactose. This enzyme activity is exclusively 
localized in the sol. fraction but not in membranes. These data indicate 
that we have cloned a gene encoding cytoplasmic (biosynthetic) AACT. 
Genomic DNA gel blot anal, suggests the presence of a single AACT gene, 
which is expressed in all parts of the seedling. Expression in 

cotyledons 

appears to be light-stimulated. We present preliminary evidence that a 
smaller transcript represents an antisense species being read from the 
same gene . 
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AB We analyzed DNA sequences that regulate the expression of an isocitrate 
lyase gene from Brassica napus L. during late embryogenesis and during 
postgerminative growth to det. whether glyoxysomal function is 
induced by a common mechanism at different developmental stages, 
.beta . -Glucuronidase constructs were used both in transient expression 
assays in B. napus and in transgenic Arabidopsis thaliana to identify the 
segments of the isocitrate lyase 5' flanking region that influence 
promoter activity. DNA sequences that play the principal role in 
activating the promoter during post-germinative growth are 
located more than 1200 bp upstream of the gene. Distinct DNA sequences 
that were sufficient for high-level expression during late embryogenesis 
but only low-level expression during postgerminative growth were also 
identified. Other parts of the 5' flanking region increased 
promoter activity both in developing seed and in seedlings. We 
conclude that a combination of elements is involved in regulating the 
isocitrate lyase gene and that distinct DNA sequences play primary roles 
in the activating the gene in embryos and in seedlings. These findings 
suggest that different signals contribute to the induction of 
glyoxysomal function during these two developmental stages. We 
also showed that some of the constructs were expressed differently in 
transient expression assays and in transgenic plants. 
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AB Two main types of peroxisomal targeting signals have been identified that 
reside either at the extreme C terminus (PTS1) or the N terminus (PTS2) 

of 

the protein. In the methylotrophic yeast hansenula polymorpha the 
majority of peroxisomal matrix proteins are of the PTS1 type. Thus far, 
for H. polymorpha only amine oxidase (AMO) has been shown to contain a 
PTS2 type signal. In the present study we expressed H. polymorpha AMO 
under control of the strong endogenous ale. oxidase promoter. 
Partial import of AMO into peroxisomes was obsd. in cells grown in 
methanol/ (NH4) 2so4-contg. medium. However, complete import of AMO 
occurred if the cells were grown under conditions that induce expression 
of the endogenous AMO gene. Similar results were obtained when the 
heterologous PTS2 proteins, glyoxysomal malate dehydrogenase 
from watermelon and thiolase from Saccharomyces cerevisiae, were 
synthesized in H. polymorpha. The import of PTS1 proteins, however, was 
not affected by the growth conditions. These results indicate that the 
reduced rate of AMO import in (NH4) 2S04-grown cells is not due to 
competition with PTSl proteins for the same import pathway. Apparently, 



AMO is import edjML 
functions 

for PTS2 proteins in general . 



a a sep. pathway that is indu 



y amines and 
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The fate of the watermelon (Citrullus vulgaris Schrad.) 

glyoxysomal enzyme, malate dehydrogenase (gMDH) , after synthesis 

in the methylotrophic yeast, H. polymorpha, was studied. The gene 

encoding the precursor form of gMDH (pre-gMDH) was cloned in an H. 

polymorpha expression vector downstream of the inducible H. polymorpha 

ale. oxidase promoter. During methylotrophic growth, pre-gMDH 

was synthesized and imported into peroxisomes, where it was enzymically 

active. The apparent mol. wt. of the protein located in H. polymorpha 

peroxisomes was equal to tha.t of pre-gMDH (41 kDa) , indicating that 

N-terminal processing of the transit peptide had not occurred in the 

yeast . 
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The cDNA encoding castor bean endosperm isocitrate lyase (ICL) was 
expressed under the control of the promoter of the small subunit of pea 
ribulose bisphosphate carboxylase in transformed tobacco. ICL protein 



detected using anti-ICL antibodies on immunoblots of total leaf protein 
exts. Nycodenz d. gradient sepn. of the exts. from the transgenic 
tobacco 

leaves showed ICL co-fractionated with hydroxypyruvate reductase, a 
peroxisomal matrix marker protein, and away from lactate dehydrogenase/ 
cytosolic marker protein. Immunoelectron microscopy of ultrathin leaf 
sections demonstrated the location of ICL within the matrix of the leaf 
peroxisomes of the transgenic plants. In vitro transcribed and 
translated 

ICL was also imported into leaf peroxisomes isolated from germinating 



sunflower seeds^fc^The in vivo and in vitro impoia^^f this protein into 
leaf peroxisome^P&rovides strong support for the^Ption that the import 
machinery of glyoxysomes and peroxisomes is very similar. 
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AB Glyoxysomal 3-ketoacyl-CoA thiolase is the last enzyme in the 

beta-oxidation of fatty acids in plant glyoxysomes. A full-length cDNA of 
the glyoxysomal 3-ketoacyl-CoA thiolase from Brassica napus and 
a truncated version, lacking the N-terminal targeting signal were cloned 
in a T7 promoter-based vector. Both recombinant proteins were 
expressed in Escherichia coli and activity was measured. Full-length and 
truncated 3-ketoacyl-CoA thiolase have comparable activity in E. coli. 
Moreover, full-length 3-ketoacyl-CoA thiolase was purified from E. coli 
and N-terminal sequencing of the protein confirmed that the precursor 

form 

indeed is enzymatically active. 
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AB A cDNA coding for radish (Raphanus sativus L. ) acetoacetylcoenzyme A 
thiolase (AACT) was cloned by complementation of the erglO mutation 
affecting AACT in yeast (Saccharomyces cerevisiae) . The longest reading 
frame encodes a protein of 406 amino acids with a predicted relative 
molecular weight of 42,032, with significant similarities to eukaryotic 
and prokaryotic thiolases. There is no evidence for the presence of a 
leader peptide characteristic, e.g. of glyoxysomal thiolase. 
Yeast transf ormants expressing the radish AACT gene placed under the 
control of the GAL1 promoter exhibited a 10- fold higher enzyme 
activity than a wild-type yeast strain after induction by galactose. This 
enzyme activity is exclusively localized in the soluble fraction but not 
in membranes. These data indicate that we have cloned a gene encoding 
cytoplasmic (biosynthetic) AACT. Genomic DNA gel blot analysis suggests 
the presence of a single AACT gene, which is expressed in all parts of 

the 

seedling. Expression in cotyledons appears to be light-stimulated. We 
present preliminary evidence that a smaller transcript represents an 
antisense species being read from the same gene. 
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AB We analyzed DNA sequences that regulate the expression of an isocitrate 
lyase gene from Brassica napus L. during late embryogenesis and during 
postgerminative growth to determine whether glyoxysomal function 
is induced by a common mechanism at different developmental stages. 
beta-Glucuronidase constructs were used both in transient expression 
assays in B. napus and in transgenic Arabidopsis thaliana to identify the 
segments of the isocitrate lyase 5' flanking region that influence 
promoter activity. DNA sequences that play the principal role in 
activating the promoter during postgerminative growth are 
located more than 12 00 hp upstream of the gene. Distinct DNA sequences 
that were sufficient for high-level expression during late embryogenesis 
but only low-level expression during postgerminative growth were also 
identified. Other parts of the 5' flanking region increased 
promoter activity both in developing seed and in seedlings. We 
conclude that a combination of elements is involved in regulating the 
isocitrate lyase gene and that distinct DNA sequences play primary roles 
in activating the gene in embryos and in seedlings. These findings 

suggest 

that different signals contribute to the induction of glyoxysomal 
function during these two developmental stages. We also showed that some 
of the constructs were expressed differently in transient expression 
assays and in transgenic plants. 
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AB Two main types of peroxisomal targeting signals have been identified that 
reside either at the extreme C terminus (PTS1) or the N terminus (PTS2) 

of 

the protein. In the methylotrophic yeast Hansenula polymorpha the 
majority 

of peroxisomal matrix proteins are of the PTSl type. Thus far, for H. 
polymorpha only amine oxidase (AMO) has been shown to contain a PTS2 type 
signal. In the present study we expressed H. polymorpha AMO under control 
of the strong endogenous alcohol oxidase promoter. Partial 
import of AMO into peroxisomes was observed in cells grown in 
methanol/ (NH-4 ) -2SO-4-containing medium. However, complete import of AMO 
occurred if the cells were grown under conditions that induce expression 
of the endogenous AMO gene. Similar results were obtained when the 
heterologous PTS2 proteins, glyoxysomal malate dehydrogenase 



from watermelonJ|^d thiolase from Saccharomyces ^Bbevisiae, were 
synthesized in ^Jpolymorpha. The import of PTSl^Proteins, however, was 
not affected by the growth conditions. These results indicate that the 
reduced rate of AMO import in (NH-4) -2SO-4-grown cells is not due to 
competition with PTSl proteins for the same import pathway. Apparently, 
AMO is imported via a separate pathway that is induced by amines and 
functions for PTS2 proteins in general. 



ACCESSION NUMBER 
DOCUMENT NUMBER: 
TITLE: 



AUTHOR (S) : 



CORPORATE SOURCE 



SOURCE : 



DOCUMENT TYPE: 
LANGUAGE : 



1995:69441 BIOSIS 
PREV199598083741 

The methylotrophic yeast Hansenula polymorpha contains an 
inducible import pathway for peroxisomal matrix proteins 
with an N-terminal targeting signal (PTS2 proteins. 
Faber, Klaas Nico; Haima, Peter; Gietl, Christine; Harder, 
Wim; Ab, Geert; Veenhuis, Marten (1) 

(1) Lab. Electron Microscopy, Biol. Centre, University 

Groningen, Kerklaan 30, 9751 NN Haren Netherlands 

Proceedings of the National Academy of Sciences of the 

United States of America, (1994) Vol. 91, No. 26, pp. 

12985-12989. 

ISSN: 0027-8424. 

Article 

English 



=> d 121 1-10 abs ibib 



L21 ANSWER 1 OF 170 CAPLUS COPYRIGHT 2001 ACS 

AB A DNA encoding a fusion protein of formula (I) comprising a leader 
peptide 

sequence (Y) consisting of at least one amino acid residue for the 
expression and secretion of the protein, an amino acid sequence (XI) to 



be 



acid 



used in enzymic or chem. cleavage, an amino acid sequence (B-chain) of 
insulin B chain, an amino acid sequence <X2) to be used in enzymic 
cleavage, a linker sequence (Linker) consisting of at least one amino 



residue, an amino acid sequence (X3) to be used in enzymic cleavage, and 
an amino acid sequence (A-chain) of insulin A chain, which are linked to 
each other in this order; and a process for producing insulin by using an 
expression system contg. this DNA, are disclosed. : 

[Y]- [XI] -IB-chain] - [X2J- 

[Linker] - [X3] - [A-chain] (Formula I). Thus, a process for efficiently 
producing gene recombinant insulin at a high productivity is provided. 
The amino acid sequences XI, X2, and X3 used in enzymic cleavage is 
comprised of thrombin cleavage sites. The leader peptide comes from 
Bacillus cell wall protein (CWP) , middle wall protein (MWP) N-terminal 9 
amino acid sequence. Addn. of CWP signal peptide to the 5' of DNA 
sequence in Formula I is claimed. Use of a promoter region 
necessary for the recombinant fusion protein expression in prokaryote or 
eukaryote, preferably of Bacillus CWP origin, is also claimed. 

Expression 

in Bacillus, Bacillus brevis in particular, is claimed. Enzymic cleavage 
by thrombin and carboxypeptidase B is used. Recombinant insulin 
produced with this method showed blood glucose lowering effect comparable 
to that of another recombinant insulin. 
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Disclosed are Hansenula polymorpha mutants useful as host cells through 
which various proteins can be produced as being intact at high yield and 

process for prepg. recombinant proteins using the host cells. Using 
various vectors, Hansenula polymorpha is made to be a mutant which is 
deprived of methanol assimilating ability and incapable of utilizing 
methanol as a carbon source. This Hansenula polymorpha mutant is used as 
a high yield host to produce recombinant proteins without continuous 
feeding of methanol, with the aid of an expression cassette carrying a 
promoter capable of inducing the expression at a low concn. of 
methanol. Further, the mutant is also lacking in carboxypeptidase 
Y, protease Y and/or carboxypeptidase .alpha, activity, so the 
recombinant protein of interest is not degraded at its carboxyl terminal 
when being expressed in the cell. Thus, intact recombinant protein can 

obtained. Also, there is disclosed a pop-out technique in which a 
recombinant protein expression cassette is inserted into a MOX gene site 
of the mutant and is allowed to pop out therefrom, thereby utilizing the 
mutant as a host for general use in producing various proteins of 
interest . 
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Hansenula polymorpha mutants unable to utilize 
methanol and deficient in proteinases and their use 
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AB In the course of studying carboxypeptidase Y (CPY) prodn., we 

found that the expression level of the gene, which is under the control 

of 

the GAL10 promoter, increased in a Saccharomyces cerevisiae 
gal80 mutant grown in a medium contg. ethanol as the sole carbon source. 
In the cultivation of the gal80 mutant KS58-2D/pCY303 carrying a 
multicopy 

plasmid, which contains the PRC1 gene fused to the GAL 10 promoter 
, CPY prodn. continued after the consumption of galactose. In this 
phase, 

the cells utilized ethanol as the carbon source. To increase the CPY 
prodn. level, the effect of carbon source feeding in a fed-batch culture 
were examd. The prodn. level in the fed-batch culture using ethanol was 
1.3-fold higher than that in a batch culture and 1.6- fold higher than 

that 

in a fed-batch culture using galactose. By 5' -deletion anal, of the 

GAL 10 

promoter, the region between -256 and -232 was found to be 
important for the promoter activity in the gal 80 mutant growing 
in the presence of ethanol. 
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AB Glycopeptide-resistant enterococci of the VanC type synthesize 



UDP-muramyl-pend^^eptide [D-Ser] for cell wall a^^^kbly and prevent 
synthesis of p JJPidoglycan precursors ending in^iKla. The vanC cluster 
of Enterococcus gallinarum BM4174 consists of five genes: vanC-1, vanXYC, 
vanT, vanRC, and vanSC. Three genes are sufficient for resistance: 
vanC-1 

encodes a ligase that synthesizes the dipeptide D-Ala-D-Ser for addn. to 
UDP-MurNAc-tripeptide, vanXYC encodes a D, D-dipeptidase- 
carboxypeptidase that hydrolyzes D-Ala-D-Ala and removes D-Ala 
from UDP-MurNAc-pentapeptide [D-Ala] , and vanT encodes a membrane-bound 
serine racemase that provides D-Ser for the synthetic pathway. The three 
genes are clustered: the start codons of vanXYC and vanT overlap the 
termination codons of vanC-1 and vanXYC, resp. Two genes which encode 
proteins with homol. to the vanS-VanR two-component regulatory system 



were 



present downstream from the resistance genes. The predicted amino acid 
sequence of VanRC exhibited 50% identity to VanR and 33% identity to 
VanRB. VanSC had 40% identity to VanS over a region of 308 amino acids 
and 24% identity to VanSB over a region of 285 amino acids. All residues 
with important functions in response regulators and histidine kinases 



were 



conserved in VanRC and VanSC, resp. Induction expts. based on the detn. 
of D, D-carboxypeptidase activity in cytoplasmic exts. confirmed 
that the genes were expressed constitutively . Using a promoter 
-probing vector, regions upstream from the resistance and regulatory 

genes 

were identified that have promoter activity. 
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AB The adipocyte-enhancer binding protein (AEBP) 1 is a novel 

transcriptional 

repressor with carboxypeptidase (CP) activity. AEBP1 binds to a 
regulatory sequence (termed adipocyte enhancer 1, AE-1) located in the 
proximal promoter region of the adipose P2 (aP2) gene, which 
encodes the adipocyte fatty-acid binding protein. Sequence comparisons 
and kinetic studies using known carboxypeptidase substrates, 
activators and inhibitors have characterized AEBP1 as a member of the 
regulatory B-like CP family. Significantly, the inherent CP activity of 
AEBP1 is stimulated by the AE-1 sequence. Our results indicate that 

AEBP1 

is activated by a novel mechanism, whereby the direct binding of DNA 
enhances its protease activity. These results represent the first 
demonstration of DNA-mediated regulation of CP activity. 
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AB Bacteriophage T7 lysozyme binds to T7 RNA polymerase (RNAP) and regulates 
its transcription by differentially repressing initiation from different 
T7 promoters. This selective repression is due in part to a 
lysozyme-induced increase in the KNTP of the initiation complex (IC) and 
to intrinsically different NTP concn. requirements for efficient 
initiation from different T7 promoters. While lysozyme represses 
initiation, once the enzyme has left the promoter and formed an 
elongation complex (EC) it is generally resistant to the effects of 
lysozyme. The mechanism by which the inhibitory effects of lysozyme are 
largely restricted to the initiation phase of transcription is not well 
understood. We find that T7 lysozyme destabilizes initial transcription 
complexes (ITCs) and increases the rate of release of transcripts from 
these complexes but does not destabilize ECs. However, if the RNA: RNAP 
interaction proposed to be important for EC stability is disrupted by 
proteolysis of the RNA-binding domain or use of templates which interfere 
with establishment of this RNA : RNAP interaction, the EC becomes sensitive 
to lysozyme. Comparison of the X-ray structures of T7RNAP and of a 
T7RNAP:T7 lysozyme complex reveals that lysozyme causes the C terminus of 
the polymerase to flip out of the active site. Expts. in which 
carboxypeptidase A is used to probe the lysozyme-induced exposure 
of the C terminus reveal a large decrease in carboxypeptidase 
sensitivity following transcription initiation, suggesting that 
interactions with the 3 '-end of the RNA help stabilize the active site in 
a functional (carboxypeptidase protected) conformation. Thus, 
the resistance of the EC to lysozyme appears to be due to the consecutive 
establishment of two sets of RNA: RNAP interactions. The first is made 
with the 3 '-end of the RNA and helps stabilize a functional conformation 
of the active site, thereby suppressing the effects of lysozyme on KNTP. 
The second is made with a more upstream element of the RNA and keeps the 
EC from being destabilized by lysozyme binding. (c) 1999 Academic Press. 
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AB A method of manufg. a protein that increases the yield of correctly 
folded 

proteins by synthesizing it as a fusion protein with a peptide that 
promotes correct folding is described. The protein may be a chaperonin 



or 



also 



a propeptide, e.g. from human growth hormone, that also helps to promote 
correct folding. The protein manufd. by an expression host is denatured 
with a chaotropic agent and allowed to renature with the chaperonin 
helping to direct correct folding. The chaperonin moiety can be removed 
by chem. cleavage. The method is particularly intended for use in the 
manuf. of insulin. An assay for screening an amino acid sequence for the 
ability to improve folding of an insulin precursor using a chimeric 
protein contg. an IMC like sequence linked to an insulin precursor is 

described. Use of the human growth hormone propeptide to manuf. a human 
mini-proinsulin in Escherichia coli is demonstrated. Inclusion bodies 
contg. the protein were solubilized with alk. urea and renatured with a 
yield of . apprx.7 0%. The refolded material was purified by 
ultrafiltration with a yield of 85%. The insulin was released from the 
fusion protein with trypsin and the C-terminal arginine of the B chain 



was 



removed with carboxypeptidase . 
had a purity of >99%. 



Cryst. insulin obtained from this stage 
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AB A fusion gene encoding Met-Lys-double-C peptide human proinsulin was 

constructed with PCR. The mutation in it was confirmed by DNA 
sequencing, 

and it was expressed in E. coli system in inclusion body form. The temp, 
inducible promoter was employed for induction in a short time. 
After reducing and refolding, expressed recombinant products could be 
easily purified by Sephadex G-75 chromatog. The Met-Lys-double-C peptide 
human proinsulin analog could be changed into human insulin with the 
treatment of trypsin and carboxypeptidase B. After sepn. with 
anion exchange chromatog. Resource Q column, human insulin could be 
obtained. Polyacrylamide gel electrophoresis anal, showed the purified 
products to be human proinsulin and human insulin. Its radio-immune 
activity and receptor binding activity were almost the same as those of 
porcine insulin. Met-Lys-double-C peptide human proinsulin converted to 
human insulin with correct disulfide bonds. This strongly suggested the 
very flexible conformation of C-peptide. The addn. of Lysine between Met 
(initiator) and Phe (Bl) made it easy to produce human insulin with 
N-terminal Phe (Bl) from the human proinsulin analog in E. coli system. 
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AB Latexin, a carboxypeptidase A inhibitor, is expressed in a cell 

type-specific manner in both central and peripheral nervous systems in 

the 

rat. In the neocortex, a specific subpopulation of neurons in layers V 
and VI expresses latexin. In the primary sensory ganglia, the expression 
is restricted to smaller diam. neurons. As a first step to clarify 
regulatory mechanisms underlying cell type-specific expression of 
latexin, 

we have detd. the organization of the rat latexin gene and analyzed its 
regulatory elements. The latexin gene spans approx. 5.8 kb, and consists 
of six exons and five introns. Three transcription initiation sites were 
mapped. The upstream region lacks typical TATA or CAAT boxes but has 
several GC-rich sites. To assess promoter activity, the 

lucif erase reporter gene fused to the 5 '-flanking region (6.4 kb) of the 
latexin gene was transiently transfected into several cell lines. 
Luciferase activity was 2-8 times higher in latexin-expressing cells 
(PC12) than non-expressing cells (NS20 and L6) . Deletion anal, with PC12 
cells revealed that a core promoter is located between 



ins -261 and -201 relative to 
Jth factor (NGF) -responsive el 



e^^t 



of the initiation 
(s) is located 



nucleotide posi^^r 

codon. Nerve g^B^t 
between 

positions -518 and -262, in which AP-1, AP-2 

sites 

are found. Furthermore, we demonstrate that 
contg. the first intron has transcriptional enhancing activity in PC12 
cells. These results suggest that up and downstream regulatory elements 
are involved in the control of cell type-specific expression of latexin. 



and NF-. kappa. B binding 
a 1.3 kb genomic fragment 
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AB Thrombin-activable fibrinolysis inhibitor (TAFI) is a recently described 
human plasma zymogen that is related to pancreatic 
carboxypeptidase B. The active form of TAFI (TAFIa) , which is 
formed by thrombin cleavage of the zymogen, likely inhibits fibrinolysis 
by removal from partially degraded fibrin of the carboxyl-terminal lysine 
residues which act to stimulate plasminogen activation. The authors have 
isolated and characterized genomic clones which encompass the entire 

human' 

TAFI gene from .lambda, phage and bacterial artificial chromosome genomic 
libraries. The complete TAFI gene contains 11 exons and spans approx. 48 
kb of genomic DNA. The positions of intron/exon boundaries are conserved 
between the TAFI gene and the rat pancreatic carboxypeptidase 
Al, A2, and B and the human mast cell carboxypeptidase A genes, 
indicating that these carboxypeptidases arose from a common ancestral 
gene. However, the intron lengths diverge significantly among all of 
these genes. The TAFI promoter lacks a consensus TATA sequence, 
and transcription is initiated from multiple sites. Transient 
transfection of reporter plasmids contg. portions of the TAFI 5' -flanking 
region into mammalian cells allowed localization of the promoter 
and identified a .apprx.70 bp region crucial for liver-specific 
transcription. Sequence anal, of cDNA clones obtained from human liver 
RNA indicated that the TAFI transcript is polyadenylated at three 
different sites. The authors' findings will facilitate the assessment of 
the regulation of TAFI expression by transcriptional and/or 
posttranscriptional mechanisms. Furthermore, knowledge of the genomic 
structure of the TAFI gene will aid in the identification of mutations 
that may be assocd. with the tendency to either bleed or thrombose. 
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AB Carboxypeptidase Y (CPY; EC 3.4.16.1) encoded by the PRC1 gene 

is a yeast vacuolar protease. It enters the vacuole as a zymogen, 
proCPY, 

which is activated by vacuolar enzymes, proteinase A (PrA) and proteinase 
B (PrB) . We previously showed that active CPY was efficiently secreted 
from the Saccharomyces cerevisiae ssll (supersecretion of lysozyme) 
mutant 

carrying a multicopy plasmid which contains the PRC1 gene fused to an 

inducible GAL10 promoter. In this study, we detected PrA and 

PrB activities in the culture supernatant of the ssll mutant harboring 



the 



CPY expression plasmid. The N- terminal amino acid sequence of 
extracellular CPY coincided with that of the original vacuolar one. 
Furthermore, studies using protease inhibitors suggested that CPY was 
secreted into the medium in the form of a precursor and was mainly 
activated by extracellular PrB. The ssll mutant secreted CPY, PrA and 



PrB 



into the medium even with a single copy of the PRC1 gene. On the other 
hand, a cytoplasmic marker enzyme, glucose-6-phosphate dehydrogenase, and 
a vacuolar membrane-assocd. enzyme, . alpha . -mannosidase, were not 
detected 

in the medium, whether the PRCl gene was overexpressed or not. It is 
suggested that secretion of vacuolar proteases is caused by 
characteristics of the ssll mutation or overexpression of the PRCl gene. 
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AB Provided is an improved T7 promoter-driven protein expression system 

wherein basal expression in the absence of inducer is reduced to a level 
which permits the cloning and expression of toxic gene products while no 
influencing induced productivity. The invention also allows control of 
prodn. of heterologous proteins in an inducer concn . -dependent manner 



a wide range of expression levels so that an optimum level of 
can be identified. The provided expression system comprises a 
sequence downstream of the T7 promoter sequence and a further 
sequence upstream of the T7 promoter sequence. 

1999:96377 CAPLUS 
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Novel T7 promoter-based expression system 
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AB A method of limiting prodrug activation to a specific cell type by 

targetting prodrug activating enzymes to that cell type as fusion 
proteins 

with cell-specific ligands is described. The cell-specific ligand may b 
an antibody, e.g. to a disease marker. Alternatively, the gene for the 
protein may be placed under control of a promoter that is only 
functional in the disease, e.g. a tumor marker gene. Chimeric genes for 



by 



this 



fusion proteins^Bfc carboxypeptidase G2 (CPG2) ancM^ 
light chains of^P:ibodies to carcinoembryonic a^Pg 



avy and 

en were constructed 



std. methods. The fusion protein manufd. in animal cells dimerized 
through the dimerization domain of CPG2 . The fusion protein was able to 
activate the prodrug PGP to the cytotoxic 4- [N, N-Bis (2- 
chloroethyl) amino] phenol . HCT116 cells transformed with the gene for 



protein had an IC50 for PGP of 200 .mu.M compared to 1 .mu.M for the 
activated drug. 
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AB In order to develop a prodn. process for carboxypeptidase Y 

{CPY, yeast vacuolar protease) secreted by Saccharomyces cerevisiae 
KS58-2D, medium compn., culture conditions, and expression systems were 
investigated. We found that the addn. of histidine to thiamin-free 
medium, in which CPY prodn. was almost negligible, raised the 
intracellular thiamin level, resulting in the increase of CPY prodn. On 
the basis of the choice of an expression system that uses an inducible 
GAL10 promoter, reassessment of histidine concn. in the medium, 
and optimization of the pH level during cultivation (pH 6.5), active CPY 
was secreted in a quantity of over 400 mg/1, which was more than tenfold 
that higher than that previously reported. The process developed could 

be 

easily scaled-up to industrial-scale fermn. 
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AB Saccharomyces cerevisiae was used as host for high-level prodn. of intact 
human parathyroid hormone (hPTH) . The yield increased about 30-fold by 
changing from the constitutive MF. alpha, promoter to the 
inducible CUP1 promoter in the expression cassettes, use of 
another host strain, and optimization of growth conditions where esp. the 
pH value was crucial. The secreted products consisted mainly of intact 
hormone, hPTH(l-84). In addn., two C-terminally truncated forms that 
lacked the four or five last amino acid residues, hPTH(l-80) and 
hPTH(l-79), were identified. These hPTH forms migrated aberrantly by 
SDS-PAGE as 14-kDa proteins, while the real masses measured by mass 
spectrometry on HPLC-purif ied products were about 9kDa. Availability of 
such easily purified truncated forms will be valuable for studies of how 
the C- terminal residues affect the structure and function of the hormone. 
Combination of mutations and disruptions of the host genes encoding 
proteinase A, B, carboxypeptidase Y, and Kexlp or Mkc7p did not 
influence the C-terminal deletions. The secretion of hPTH could be 
enhanced by overexpression of the yeast syntaxin gene SS02, but the total 
level of the hormone was not improved due to impaired growth. (c) 1998 
Academic Press. 
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The invention relates to the gene promoter region for the 27 kD subunit 

the glutathione-S-trans f erase , isoenzyme II (GST-II-27), or a deleted 
fragment thereof which retains the activity of the gene promoter region. 
Such promoters are constitutive in tubers and can therefore be used to 
control the expression of a gene to prevent or inhibit sprouting of 
tubers. Preferably, the gene promoter is the maize GST-II-27. 
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Nuclear factor ^PfNFl ) family proteins, which ar^^Fncoded by four 
different genes (NFl-A, NFl-B, NF1-C and NF1-X) r bind to the palindromic 
sequence and regulate the expression of many viral and cellular genes. 



have previously purified NFl-A and NFl-B from rat liver as factors that 
bind to the silencer in the glutathione transferase P 
gene, and have also reported the repression domain of NFl-A. In the 
present study, we cloned five cDNA species (NFl-Bl, NF1-B2, NF1-B3, 
NF1-C2 

and NF1-X1) and compared their expression profiles and the affinity and 
specificity of the DNA binding of these NF1 family members. By Northern 
blot anal., we found that the expression profiles of the NFls are 
indistinguishable in the various tissues of the rat. The DNA-binding 
affinities of NFl-A and NF1-X are higher than those of NFl-B and NF1-C, 
whereas all four NF1 proteins showed the same DNA-binding specificity. 
Transfection analyses revealed that the function of NFl-B on the 
transcriptional regulation differed between NFl-B isoforms and was 
affected by the factor (s) that bind to the promoter regions. In 

transcriptional regulatory domain of NFl-B, 



addn., we identified the 
which 

is enriched with proline 
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AB The rat glutathione S-transf erase-A3-subunit (GSTA3) gene is a member of 
the class Alpha GSTs, which the authors have previously reported to be 
overexpressed in anti-cancer-drug- resistant cells. In this study, the 
authors report the isolation and characterization of the entire rat GSTA3 
(rGST Ycl) subunit gene. The rat GSTA3 subunit gene is approx. 15 kb in 
length and consists of seven exons interrupted by introns of different 
lengths. Exon 1, with a length of 219 bp, contains only the 
5 * -untranslated region of the gene. Each exon-intron splicing junction 
exhibited the consensus sequence for a mammalian splice site. The 
transcription start site and exon 1 of rat GSTA3 were characterized by a 
combination of primer extension and rapid amplification of the cDNA ends. 
Position +1 was identified 219 bp upstream of the first exon-intron 
splicing junction. The proximal promoter region of the rat GSTA3 subunit 
gene does not contain typical TATA or CAAT boxes. A computer-based 

search 



for potential 



tscription-factor binding site^^kvealed the existence 



of 



gene 



a no. of motifs such as anti-oxidant-responsive element, ras-response 
element, activator protein-1, nuclear factor- . kappa . B, 
cAMP- response-element-binding protein, Barbie box and E box. The 
functional activity of the regulatory region of the rat GSTA3 subunit 

was shown by its ability to drive the expression of a chloramphenicol 
acetyltransf erase reporter gene in rat mammary carcinoma cells, and its 
activity was greater in melphalan-resistant cells known to have 
transcriptional activation of this gene by previous studies. The 
structure of the gene, with a large intron upstream of the 
translation-initiation site, may explain why the isolation of this 
promoter has been so elusive. This information will provide the 
opportunity to examine the involvement of the rat GSTA3 subunit gene in 
drug resistance and carcinogenesis. 
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. AB The most well-documented biochem. property of p53 is its ability to 

transcriptionally activate genes. Many of the genes which are activated 
by p53 expression prior to the onset of apoptosis are predicted to encode 
proteins which could generate or respond to oxidative stress, including 
one that is implicated in apoptosis within plant meristems. P53 may 
result in apoptosis through a three-step process: (i) the transcriptional 
induction of specific redox-related genes; (ii) the formation of reactive 
oxygen species (ROS) ; and (iii) the oxidative degrdn. of mitochondrial 
components, rapidly leading to cell death. Transcription of other genes 
is decreased by p53. Examn. of the level of transcription of p53-induced 
or -repressed genes can be used to det. p53 status, to diagnose cancer, 
and to evaluate cytotoxicity or carcinogenicity of a test agent. Thus, 
colorectal cancer line DLD-1 was infected with replication-defective 
adenovirus encoding p53. SAGE tags were generated from mRNAs of the 
adenovirus-infected and control cells. Only 14 transcripts of 7,202 were 
expressed at levels >10-fold greater in p53-expressing than in control 
cells and only 20 transcripts were expressed at levels <10-fold lower in 
the p53-expressing cells. One of the p53-induced genes, PIG-3, was 
localized to chromosome 2p. The PIG-3 protein is "highly related" to 
TED2, a plant NADPH oxidoreductase. A p53-responsive element was defined 
in the PIG-3 gene promoter. PIG-1 belongs to the galectin 
family; PIG-4 encodes a serum amyloid protein that can be induced by 
oxidative stress; PIG-6 is a homolog of proline oxidoreductase; PIG-7 can 
be induced by TNF-.beta.; PIG-8 is the human homolog of mouse gene Ei2 4 



whose expressi 



.s induced in a p53-dependent 
PIG-12 is a nox^pmember of the microsomal glut 
transferase 
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family of genes. 
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Glutathione-S-Transf erases (GSTs) comprise a family of isoenzymes that 
provide protection to mammalian cells against electrophilic metabolites 

carcinogens and reactive oxygen species. Previous studies have shown 

the CpG-rich promoter region of the .pi. -class gene GSTP1 is methylated 

single restriction sites in the majority of prostate cancers. To 
understand the nature of abnormal methylation of the GSTP1 gene in 
prostate cancer the authors undertook a detailed anal, of methylation at 
131 CpG sites spanning the promoter and body of the gene. The results 
show that DNA methylation is not confined to specific CpG sites in the 
promoter region of the GSTP1 gene but is extensive throughout the CpG 
island in prostate cancer cells. Furthermore the authors found that both 
alleles are abnormally methylated in this region. In normal prostate 
tissue, the entire CpG island was unmethylated, but extensive methylation 
was found outside the island in the body of the gene. Loss of GSTP1 
expression correlated with DNA methylation of the CpG island in both 
prostate cancer cell lines and cancer tissues whereas methylation outside 
the CpG island in normal prostate tissue appeared to have no effect on 
gene expression. 
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Detailed methylation analysis of the glutathione 
S-transferase .pi. (GSTP1) gene in prostate cancer 
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AB The sequence .and exon-intron structure of the human class mu GSTM3 

glutathione transferase gene and its orientation with respect to the 
remainder of the human class mu GSTM gene cluster were detd. The GSTM3 
gene is 2847 bp long and is thus considerably shorter than the other 

class 

mu genes in the cluster, which range in size from 5325 to 7212 bp. 
Outside the protein-coding region, the GSTM3 gene does not share 
significant sequence similarity with other class mu glutathione 
transferase genes. Identification of overlapping cosmid clones that span 
the region between GSTM5, the next nearest glutathione transferase gene, 
and GSTM3 showed that the two genes are about 20,000 bp apart. PCR 
primers developed from sequences 3 ' -downstream from the GSTM5 gene were 
used to identify clones contg. the GSTM3 gene. Amplification with these 
primers showed that the orientation of the GSTM 3 gene is 
5 * -GSTM5-3 1 -3 ' -GSTM3-5 ' . Long-range PCR reactions confirmed this 
orientation both in the GSTM-YAC2 YAC clone, which contains the five 

class 

mu glutathione transferase genes on chromosome 1, and in human DNA. This 
tail-to-tail orientation is consistent with an evolutionary model of 

class 

mu glutathione transferase divergence from a pair of tail-to-tail 
"Ml-like" and "M3-like" class mu glutathione transferase genes that was 
present at the mammalian radiation to the current organization of 
multiple 

head-to-tail Ml-like genes tail-to-tail with a single M3-like gene with 
distinct structural properties and expression patterns. (c) 1999 
Academic 

Press . 
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AB We have isolated and characterized a human glutathione transferase A4 

(hGSTA4) subunit gene from a yeast artificial chromosome contg. several 
other glutathione transferase alpha genes and pseudogenes. The 
homodimeric protein hGSTA4-4, is involved in the detoxification of 
4-hydroxynonenal and other reactive electrophiles produced by oxidative 
metab., and may have a significant role in protecting intracellular 
components from oxidative damage. The hGSTA4 gene spans nearly 18 kb, 
contains seven exons, maps onto chromosome 6pl2, and lies in close 
proximity to 'the 7SK small nuclear RNA gene in a head-to-tail 

orientation . 

The intron/exon borders conform to the std. rules, an open reading frame 
is present beginning at position 154 in exon 2, and the stop codon is at 
position 822 in exon 7. The transcription initiation site has been detd. 
by primer extension anal, and is located 135 bp upstream of intron 1. 
Isolation and sequencing of the. hGSTA4 gene 5'-flanking region revealed 



it 



to be devoid of TATA or CCAAT boxes but it does contain an initiator 
element overlapping the transcription start site, a GC box and putative 
binding sites for transcription factors API, STAT, GATA1 and NF- . kappa. B. 
Reverse transcription-PCR anal, revealed that hGSTA4 mRNA was present in 
all the tissues tested, although in low amts., suggesting that this 
subunit may be ubiquitously expressed. 
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AB Promoter regions derived from the human glutathione S-transf erase (GST) 
.alpha, gene cluster located on chromosome 6pl2 were studied: the 
identical proximal promoters of the GST Al and GST A2 genes and a 

proximal 

promoter of a pseudogene of this class. The sequence of the pseudogene 
promoter differs in four single nucleotides at positions -86, -66, -41, 



and -13, and a^Bocrit. TTT insertion at positiag^-71 to -69 from the 

A1/A2 promoter. Here, it was shown that the GST A1/A2 proximal promoters 
differed by a factor of 3.4 in their activity from the proximal 
pseudogene 

promoter. Therefore, the functional significance of single base 
exchanges 

was examd. by introducing individual point mutations at the four 
positions 

within the proximal GST A1/A2 promoter. In functional tests in 
transiently transfected human hepatoblastoma HepG2 cells the base 
exchange 

at position -13 showed no effect, whereas mutations at position -41 or 

-86 

diminished the promoter activity to a level comparable to the pseudogene 
promoter. Promoter fragments of both genes spanning over these four 

sites 

were analyzed in a heterologous promoter context for their functionality 
in HepG2 cells. Moreover, gel shift expts. showed specific binding of 
nuclear proteins to these promoter fragments. The results show that in 
the proximal GST A1/A2 promoter the sites at position -41 or -86 are 
' essential for the binding of activating transcription factor complexes, 
(c) 1998 Academic Press. 
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AB Glutathione S-transf erases (GSTs) are a family of isoenzymes that play an 

important role in protecting cells from cytotoxic and carcinogenic 
agents . 

The .pi. -class GST has been assocd. with preneoplastic and neoplastic 
changes. Recently, it has been reported that regulatory sequences near 
the GSTP1 gene, which encodes the human .pi. -class GST, are commonly 
hypermethylated in prostatic carcinomas. In the present study, the 
authors studied more than 300 primary human tumors originating in other 
organs for aberrant methylation of GSTP1 using methylation-specif ic PCR. 
GSTP1 hypermethylation was most frequent in breast and renal carcinoma, 
showing aberrant methylation in 30 and 2 0% of the cases, resp. Other 
tumor types showed promoter methylation only rarely or not at all . 
Hypermethylation of GSTPl was assocd. with loss of expression 
demonstrated 



by immunohisto 
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Screening of a genomic mouse DNA library with a glutathione S-transf erase 
class mu cDNA probe resulted in the identification of mGSTM5, a novel 
member of the murine glutathione S-transf erase class mu gene family. 

we present the sequence of the promoter region, the exon-intron 
organization of the gene and the isolation and characterization of its 
complete cDNA. Conceptual translation of the cDNA sequence revealed that 
several amino acid positions have been changed in "invariant" mu class 
signature sequences in mGSTM5. Reverse transcriptase polymerase chain 
reaction using gene specific primers revealed that mGSTM5 is uniquely 
expressed in mouse liver, stomach and small intestine. 
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AB An agriculturally acceptable hydrolyzable ester is used in the control of 
expression of a plant gene, said control being effected by an inducible 



